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(54)11116: EXTENDABLE OUIDEWIRE ASSEMBLY 



^Abstnet 

An oxtoidable guidewire asseoibly comprising: a guidewlre (II) having a tapered praznnal end; an extension wi re (12 ) 
having a tapered distal end; airf a polymeric tubdar rieew (13) that 11 fixedly a^ 
sion win such that the tapered dittal end of the eatenskm wire extends partly 
amcter that is smaUer than the imtiypered diameter of the guidew^ 
under axial compression and oontnoa cadiaUy when the sleeve is under axial tension. 
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PnCTgWDASIi^ (yyrpHWTM ASSBMBLY 


paarrtption 

10 Tftr^hn-t gal Field 

This invention is in the general field of 
surgical instrumente and relates epecif ically to an 
extendable guidewire assonbly that ia uaed in 
cardiovascular and endovaecular procedures to facilitate 
15 the placement of catheters within the vasculature of 
patients . 

The general procedure for placing catheters 
20 within vessels is to track a gxiidewire through the vessel 
to the desired position and advance the catheter over the 
guidewire. Guidowires are required because the catheters 
themselves do not have sufficient column strength or 
torqueability to be able to be tracted or steered through 
25 the vessel. See, for instance, U.S. Pat. No. 4.884,579. 

In some procedures such as angioplasty using 
dilatation balloon catheters, it is necessary to exchange 
catheters to increase balloon size. It may also be 
necessary in some instances to replace catheters due to 
30 material fatigue. Two guidewire techniques have been 
esployed in such instances. In one, the initial 
guidewire is removed and replaced with an exchange wire 
that is somewhat greater than double the length of the 
catheter. In order to avoid the need for a separate 

35 
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exchange wire a second technicrue that involves attaching 
an extension wire to the initial guidewire was developed. 

U.S. pats. Nos. 4,917,103 and 4.922,923 
describe an extendable guidewire assembly that einploys a 
sleeve that is connected to the proximal end of the 
guidewire and into which the distal end of the extension 
wire is inserted. The sleeve and extension are then 
critnped to form a pem^ent joint or union between the 
two wires. 

D.S. 4,875,489 describes another type o£ 
extendable guidewire assenbly in wbich one of the wires 
has a tapered tip and the other has an expandable sleeve 
into Which the tip is received. A second concentric 
sleeve encloses the expandable sleeve to ensure a 
friction fit between the tapered tip and e^andable 

sleeve . ^ , j ^ 

O.S. 4,966,163 describes yet another kind of 

extendable guidewire asaenbly. In this aaseiably one of 

the wires carries an internally threaded sleeve and the 

other wire carries a threaded head. The two wires are 

coupled together by threading the head into the sleeve. 

commonly-owned copending O.S. application 
serial No. 688,915, filed 19 April 1991, deaeribea an 
extendable guidewire assembly in wbich the ends of the 
guidewire and extension wire carry axial interloclcing 
Mmbers and the extension wire carries a retractable 
aleeve which endoaea the interlocked members. 

Applicant is also aware of an extendable 
guidewire assembly design in which one of the wires 
carries an open-ended sleeve and the other wire has a 
tapered tip encircled by a helical coil. The wires are 
coupled by inserting the tip into the sleeve and twisting 
it The twisting causes the coil to expand and form a 
friction fit with the interior of the sleeve. The wires 


35 
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are uncoupled by twisting thm tapered tip wire in the 
reverse direction* 

A primary object of the present invention is to 
provide an extendable guidewire assembly that may be 
5 connected and disconnected and is relatively single to 
manufacture. 

p^«r^ ftflure of thP. invention 

The invention is an extendable guidewire 
10 assembly for use within a patient's vasculature 
con^rising in combination: 

(a) a guidewire having a distal end that is 
adapted to be fed into said vasculature and a tapered 
proximal end; 

X5 (b) an extension wire having a proximal end 

and a tapered distal end; and 

(c) a polymeric sleeve having first and second 
ends and a lumen extending therebetween, said first end 
being fixedly attached concentrically about one of either 

20 the proximal end of the guidewire or the distal end of 
the extension wire such that said one end extends partly 
through the lumen of the sleeve, said second end being 
adapted to receive the other of the proximal end of the 
guidewire or the distal end of the extension wire, said 

25 lumen having a diameter that is smaller than the 

untapered diameter of the wire to which the sleeve is not 
fixedly attached and wherein the lumen expands radially 
when the sleeve is under axial ccm^ression and contracts 
radially when the sleeve is under axial tension. 

30 

Bflgg Degpi-iPt^tQii of the Drawings 

Pigure 1 is a fragmentary elevational view of a 
preferred embodiment of the extendable guidewire with the 
guidewire and extension wire in a disconnected 
35 configuration. 
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Figure 2 is a fragmentary elarvational view of 
the embodiment of Figure i with the guidewire and 
extension wires on their connected configurations. 

5 ]w| Q^^Afl for ^^flrr^ino Out" rh^ InventlQa 

The drawings illustrate the preferred 
embodiment of the extendable guidewire assembly of the 
invention. The three principal can^wnents of the 
assembly are: a guidewire 11, an extension wire 12, and 

10 a sleeve 13 . In these figures only the proxiioal end 14 
of the guidewire and the distal end 15 of the extension 
wire are shown. The remainders of the two wires are not 
shown and are of conventional structure. 

While this invention may be practiced with 

15 guidewirea of any length and diameter, it will typically 
be eii?)loyed with stainless steel or nickel -titanium alloy 
guidewires and extensions that are ^ 0.46 urn in diameter 
(untapered), more normally 0.25 to 0.40 mm in diameter 
(untapered) • Preferably, the diameters of the guidewire 

20 and extension wire are the same. In most instances the 
length of the guidewire will be in the range of 100-200 
cm and the extension will be on the order of 125 to 225 
cm in length. 

The proximal end 14 of guidewire 11 has a 

25 tapered section 16. For manufacturing convenience the 
taper will normally be conical, although other taper 
configurations may be used. The taper is continuous and 
the length of section 16 will normally be 3 to 7 cm, more 
usually 5 to 6 cm. 

30 The distal end 15 of the extension wire 12 has 

a similarly tapered section 17. It, too, is preferably 
conical, continuous and extends over a length of 3 to 7 
cm, usually 5 to 6 cm. 

Sleeve 13 preferably has an outer diameter that 

35 is equal to or less than the outer diametera of the 
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untapered portions of the guidewlre and extenglon wire. 
Correspondingly, the diameter of its lumen 18 will be 
less ^-i^nn the izidividual diameters (untapered) of the two 
wires. The lumen diameter will typically be 0.2 to 
5 0.36 Rsn, more usually 0.25 to 0.30 mm. In the embodiment 
shown in the drawing the sleeve is attached to the 
tapered end of the extension wire by means of an adhesive 
19. Because the diameter of the lumen 18 is smaller than 
the untapered diameter of the extension wire, the site of 

10 affixation is on the tapered portion. 

The length of tubular sleeve 13 is such that 
the tapered portion 17 of the extension wire extends 
within the lumen over half the length of the sleeve. As 
shown in the drawing, ^en the wires are connected the 

15 tapered end of the guidewire also extends into the lumen 
over half the length of the sleeve. Thus, the tapered 
tips of the wires axially overlap within the lumen. With 
wires of the dimensions given above, the length of the 
sleeve will usually be 5 to 8 cm, more usually 6 to 

20 7.5 cm. 

The tube is made of a polymer that will provide 
a friction fit between the contact surface between its 
inner wall and the tapered section 16 of the guidewire. 
Further, the nature of the mechanical properties of the 

25 polymer and the wall thicJmess of the sleeve are such 
that the sleeve will act as a "Chinese finger tube" and 
its lumen will expand when the sleeve is tinder axial 
cosf>ression and contract when the sleeve is under axial 
tension. In this regard the wall thickness of the sleeve 

30 will usually be 0.025 to 0.05 mm and the sleeve will be 
made of polyimide or other polymer of like mechanical 
properties • 

The guidewire and extension wire are connected 
by slii^ly inserting the tapered end of the guidewire into 
35 the sleeve until a tight friction fit between the sleeve 
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and the tapered end of the guidewire is achieved. (See 
Fig. 2.) Locking of the connection between the wirea amy 
be verified by applying axial tenaion to both wirea close 
to the sleeve junction. Because of the •Chinese finger 

5 tube" fit, the wires can be disconnected only by placing 
force on (gripping) the distal end face 20 of the slaeve, 
and pulling the tapered end of the guidewire from the 
lumen. Any manipulation that places the sleeve under 
axial tension contracts the lumen and exerts radial force 

10 at the contact surfaces of the sleeve and the tiered 
portion of the guidewire. 

An extendable guidewire assembly according to 
the invention was made as follows. Using a centerless 
grinder, the proximal end a 195 cm long stainless steel 
- 15 catheter guidewire having a 0.014° OD was ground to 

0.002" tip OD with a 6.0 cm taper length. The end of a 
different wire of the same diameter, about 160 cm long, 
was ground similarly as the guidewire. This wire served 
as the extension wire. Polyimide tubing (purchased from 

20 H.V. Technology) with a 0.013 ■ OD and a C.OOl" wall 

thickness was cut squarely to about 7.5 cm long. A thin 
film of epoxy adhesive was applied on the ground segment 
of the extension wire. The tip of the extension wire was 
inserted into the polyijnide tubing and pressed until the 

25 wire locked. The epoxy was allowed to cure overnight. 

Alternatively the epoxy may be cured by heating for 3 mln 
at - 135*C. Bxtenaion of the guidewire was acconpllflhed 
by inserting the ground proximal end of the guidewire 
into the polyimide tube of the extension wire. The 

30 catheter wire was pressed firmly into the txxbing. 

While the above -described embodljnent shows the 
sleeve affixed to the extension wire, It will be 
appreciated that the respective wire structures may be 
reversed (i.e., the sleeve is affixed to the pro ximal end 

35 of the guidewire) . Similarly, other modifications of the 


9g#:081Z t-et Z19 


-S20Z.eCZ,CT9 


mOZ.e : 96-9 -I 


MW ojtti pa3ugApv:Aa INQS 


wo 93/03786 


-7- 


PCrAJSW/07035 


above -described embodiment of the invention that are 
obvious to those of slcill in the mechanical and 
guidewire/catheter arts are intended to be within the 
scope of the following claims. 
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1. An extendable guidewire asBehbly for tise 
within a patient's vasculature comprising in combination: 
5 (a) a guidewire having a distal end that is 

adapted to be fed into said vasculature and a tapered 

proximal end; 

(b) an extension wire having a proximal end 

and a tapered distal end; and 

(c) a polymeric sleeve having first and second 
ends and a lumen extending therebetween, said first end 
being fixedly attached concentrically about one of either 
the proximal end of the guidewire or the distal end of 
the extension wire, such that said one end extends partly 

15 through the lumen of the sleeve, said second end being 
adapted to receive the other of the proximal end of the 
guidewire or the distal end of the extension wire, said 
lumen having a diameter that is smaller than the diameter 
of the wire to which the sleeve is not fixedly attached 

20 and wherein said lumen expands radially when the sleeve 
is under axial compreasion and contracts radially when 
the sleeve is under axial tension* 

2. The extendable guidewire assembly of 

25 claim 1 wherein the sleeve is fixedly attached about the 
distal end of the extension wire. 

3. The extendable guidewire assembly of claim 
1 wherein the taper of the proximal end of the guidewire 

30 is a conical taper and the taper of the distal end of the 
extension wire is a conical taper. 

4. The extendable guidewire assembly of claim 
1 wherein said one end to which the sleeve is fixedly 

35 
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attached extftxada through greater than half the length of 
the eleeve lumen. 

5. The extendable guidewire assenbly of claim 
5 2 wherein the untapered diameter of the guidewire is- 

about 0.3 to 0.4 tm, the untapered diameter of the 
extension wire is about 0.3 to 0.4 sm, and the diameter 
of the sleeve lumen is less than said \intapered diameter 
of the guidewire. 

10 

6. The extendable gi^dewire aiasembly of claim 
5 wherein the length of the tapered end of the guidewire 
is 3 to 7 cm, the length of the tapered end of the 
extension wire is 3 to 7 cm and the length of the sleeve 

15 is 5 to 8 cm. 

7. The extendable guidewire aaseasbly of claim 
1 wherein the sleeve is made of polyimide and the wall 
thiclcnesa of the sleeve is 0.025 to O.OS xmii. 

20 
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